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20 ketone by the partial hydrogenation of 
the mesityl oxide in contact with the 
niclcel. 

In British Patent Specification No. 
400,384 it is mentioned that mcthyl-iso- 
25 butyl ketone may be produced by the con- 
densation of acetone through mesityl 
oxide as an intermediary when a mixture 
of ketones, for instance acetone, and pri- 
mary aliphatic alcohols in conjunction 
80 with diluting gases, such as hydrogen or 
nifarogen is passed at temperatures rang- 
ing from 160" to 400' C. over a catalyst 
consisting of aluminium oxide with or 
without magnesia or other alkaline earth 
86 oxides, supplemented by a relatively small 
amount of copper and /or silver or an 
oxide or oxidies thereoi with or without 
the addition of molybdenum trioxide. Tlie 
formation of methyl isobutyl ketone, how- 
40 ever, is a secondary reaction and subordi- 
nated to the production of still higher 
ketones. As chief product condensation 
product of the ketone with the aliphatic 
alcohol are obtained, besides considerable 
46 amounts of polysubstitated high boiling 
point ketones. 

When according to British Patent 
Specification No. 320,812 isopropyldcohol 
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18 formed in small quantities as a second- 
aiy by-productj nor the circuitious 
method wherein mesityl oxide is formed 70 
from acetone as an intermediate, which 
subsequently is reduced to methyl-iso- 
butyl ketone, offers a simple and cheap 
manner of manufacturing the latter 
compound on a commercial scale, 7ft 

It is an object of the present invention 
to provide a process by which methyl-iso- 
butyl ketone results as the main product. 
It is another object to produce this sub- 
stance by a simple and easy method; it is 80 
a further object to carry through the 
manufacture of said product in a single 
stage process and with high-yields, so that 
the process can be carried out with advan- 
tage on a commercial scale. 81 

According to the present in^-yention 
methyl- isobutyl Icetone is manufactured 
hj uassing acetone vapours in conjunction 
with hydrogen over a catalyst which com- 
prises essentially a^ mixture of metallic 88 
copper and magnesium oxide, at a tem- 
perature ranging from ISO' to 300" C. 
preferably from 200" to 250" 0. The cata- 
lyst is preferably prepared from a mixture 
of copper oxide ai^d laa^esite. 95 
The catalyst is advaMageousIy pre- 
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We, The Disthxehs Company LmrEED^ 
a BritiBli Company, of 13, Torpbiolien 
Street^ Edinburgb, Scotland, Fiibdbiiick 
WnjJAif Majob and Fb.4KCIs Edwabb 
Salt, botb BritiBli Subjects and both of 
the Company's Besearch and Develop- 
ment Departcnent, Qreat Burgh, Epsom, 
Surrey, do herely declare the nature of 
this invention to be as follows : <— 

This invention relates to the manufac- 
ture of methyl-isobutyl ketone from 
acetone. 

Mailhe and de Gk)don have described in 
Bull. Soc. Chim. 1917 (4) 21 61, that 

16 when acetone and hydrogfien axe passed 
over metallic nickel at a temperature of 
300" C. a small quantity of mesityl oxide 
is produced and, admixed therewiili, a 
still smaller quantity of methyl-isobutyl 

30 ketone by the partial hydrogenation of 
the mesityl oxide in contact with the 
nickel. 

In British Patent Specification No. 
400,384 it is mentioned that methyl-iso- 
25 butyl ketone may be produced by the con- 
densation of acetone through mesityl 
oxide as an intermediary when a mixture 
of ketones^ for instance acetone, and jjri- 
mary aliphatic alcohols in conjunction 
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80 with diluting gases, such as hydrogen or butyl ketoaie results as' the main product 



vapours are passed at 20Q** C. over a 
catalyst made up of thorium oxide, copper 60 
and nickel, methyl isobutyl carbinol 
results as the main product and in excel- 
lent yield. Methyl isobutyl ketone i© only 
producjBd as a by-product. 

It is furthermore Iniown through 66 
British Patent Specification No. 363,204 
that methyl isobutyl ketone can be pro- 
duced by first converting acetone into di- 
acetone alcohol which is subsequently con- 
verted into mesityl oxide. Vapours of this 60 
latter substance are then passed with 
excess of hydrogen over a catalyst com- 
posed of reduced nickel or copper, 
whereby it is hydro^enated and converted 
into methyl isobutyl ketone. 

Prom this it is clear that neither the 
processes wherein methyl isobutyl ketone 
is formed in small quantities aa a second- 
ary bv-produot, nor the circuitious 
m-ethod wherein mesityl oxide is formed 
from acetone as an intermediate, which 
subsequently is reduced to methyl-iso- 
butyl ketone, offers a simple and cheap 
manner of manufacturing the latter 
compound on a commercial scale. 

It is an object of the present invention 
to provide a process by which methyl-iso- 
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nitrogen is passed at temperatures "rang 
ing f rom 160" to 400" C. over a catalyst 
consisting of aluminium oxide with or 
without magnesia or other alkaline earth 
86 oxides, supplemented by a relatively small 
amount of copper and/ or silver or an 
oxide or oxides thereof with or witiiout 
the addition of molybdenum trioxide. The 
fo/mation of methyl isobutyl ketone, how- 
40 ever, is a secondary reaction and subordi- 
nated to the production of still higher 
ketones. As chief product condensation 
product of the ketone with the aliphatic 
alcohol are obtained, besides considerable 
46 amounts of polysubstituted high boiling 
point ketones. 

When according to British Patent 
Specification No. 326,812 isopropyl alcohol 



It is another obiect to produce this sub- 
stance by a simple and easy method; it is 80 
a further object to carry through the 
manufacture of said product in a single 
stage process and with ligh yieHs, so tiEat 
the process can be carried out with advan- 
tage on a commercial scale. 86 
- ^^^^^^E to the present iiyrention 
methyl-isobutyl ketone is manufactured 
by parsing acetone vapours in conjunolaon 
with hydrogen over a catalyst which com- 
pnses essentially a mixture of metallic 89 
copper and magnesium oxide, at a tem- 
perature ranging from 180' to 300' 0, 
preferably from 200" to 250" C. The cata- 
lyst is preferably prepared from a mixture 
of copper oxide aiid laa^esite. 05 
The catalyst is advSrtageousl^ pre- 
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pared by incorporating copper formate 
into magnesite and roasting said mixture 
at a temperature of about 400" C. for a 
period of several hours and tliereafter sub- 
5 3 eating tbe product thus obtained to a 
reduction treatment by means of hydro- 

f en or gases or substances generating 
ydrogea under reaction conditions. 
Beduction may be carried out preferably 
10 in two stages in which hydrogen is first 
passed for some time over the mixture at 
a temperature of 250' C. which tempera- 
ture is then raised to about 400 C, at 
which temperature it is maintained again 
15 for some time. The first stage of the reduc- 
tion at 250" C. is maintained with advan- 
tage for about 4 hours, whilst during the 
second sta^e the temperature is kept at 
400* for about 3 hours. 
20 When a mixture of acetone vapoxirs 
with hydrogen in a proportion of about 
2 mplecules of acetone and one molecule 
of hydrogen is passed over the catalyst 
prepared as described above, approxi- 
26 mately 70 to 75% of the acetone reacts 
by condensation and hydrogenation in a 
single pass. 50 to 60% of the acetone con- . 
verted forms methyl isobutyl ketone, and 
20% is converted mto di-isobutyl ketone. 
30 Part of the remaining 20 to 30% is con- 
verted into higher condensation products. 
Most of the acetone which does not react 
may be recovered as such, whilst a very 
small proportion is converted during the 
85 reaction into gaseous products such as 
hydrocarbons. 

An increase of the reaction teinperature 
beyond the temperature limit of 300** C, 
is Tmfavourable for the production of 
40 methyl isobutyl ketone, since it results in 
increasing the production of high boiling 
condensa'Son products. 

The process according to the invention 
may be carried out at atmospheric, sub- 
45 atmospheric or super-atmospheric pres- 
sure. 

When in the course of the reaction the 
catalyst loses its activity it can be revivi- 
fied by subjecting it to a heat treatment 

50 in the presence of oxygen-containing gas 
and a subsequent reduction by means of 
hydrogen. The oxidation is preferably 
carried out like the initial preparation of 
the catalyst, at about 400** C. and the 

Sfi reduction treatment preftjrably in two 
stages at 250" and 400" C. respectively 
as before described, whereby the catalyst 
regains substantially its previous acti"vity . 
A number of comparative tests were 

60 carried out with a catalyst which was 
prepared £rom a mixture of copper oxide 
and magnesite or magnesium oxide res- 
pectively on the one hand and copper on 
aluminium oxide on the other hand, 

6B These tests have shown that a consider- 



able proportion of acetone was converted 
into uydrocarbons and into condensation 
products of higher molecular weight when 
copper on aluminium oxide is used, com- 
pared with the catalyst according to the W 
process of the present invention. In tests 
performed with a separate nickel catalyst 
a total conversion of the acetone amounted 
to only 46 to 50% of that obtained when 
the catalyst was prepared from a mixture W 
of copper oxide and magnesite. 

The following example illustrates the 
manner in which* tlie invention may be 
carried out: — 

Example. N 
A mixture of magnesite and copper 
oxide in such proportions that the ulti- 
mate product contained about 8 to 4% 
of the copper compound calculated as 
metallic copper, was treated for 2 hours M 
at 400° C- whilst air was conducted over 
it and then subjected to a reduction treat- 
ment which consisted in passing hydrogen 
over it at a temperature of 250° C. This 
temperature was raised after four hours tO 
to about 400° C. and there maintained for 
approximately three hours. 

300 cc. of this catalyst were placed in 
a mild steel tube and maintained at a tem- 
perature of 250° C. whilst a mixture con- 11 
sisting of acetone vapours and hydrogen 
in the molecular proportion of 2:1, was 
passed through the tube the acetone rate 
being 0.065 litre of liquid and the hydro- 
gen rate 11.4 litres (NTP) per hour. Dur-100 
ing the period from 2 to 7 hours after the 
commencement 70% of the acetone intro- 
duced into the contact vessel reacted. The 
g*aseous reaction mixture was cooled and 
condensed and the unreacted acetone dis- lOfi 
tilled off. The acetone-free reaction pro- 
duct consisted of : — 
Methyl isobutyl ketone - 44%. w/w 
Isopropyl alcohol - - - 4%w/w 
Di-isobutyl ketone - - - 17% w/w 110 
Methyl isobutyl carbinol ^ 1% w/w 
Higher products - - - - 15% w/w 

Water - 19% w/w 

In this instance, the production of 
methyl isobutyl ketone amounted to 56 Hi 
grams per hotir per litre of catalyst. 

The catalyst remained active for a 
considerable time. 

When a similar mixture of acetone 
vapours with hydrogen was passed over a MO 
inixture of elemental copper and alumi- 
nium oxide instead of magnesite as cata- 
lyst nnder the same conditions as stated 
above, a slightly higher conversion of 
acetone was obtained, but with greatly 126 
diminished production of methyl iso- 
butyl ketone. In addition, considerable 
amounts of hydrocarbons were produced 
with much larger quantities of methyl 
isobutyl carbinol. The composition of the 130 
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product calculated on an acetone-free 
oasis was as follows: — 
Methyl isobutyl ketone - - - 11% 

Bi-ieobutyl ketone 12% 

5 Methyl isobutyl carbinol - - - 13% 
Higher condensation products - 19% 
Liquid hydrocarbons - - - - 7% 
Condensed gaseous products - - 7% 
Water 31% 
10 The copper plus aluminium oxide cata- 
lyst gave a rate of production of methyl 
isobutyl ketone of 03uy 12 grams per hour 



per litre of catalyst, compared with the 
value of the 56 grams quoted above for the. 
catalyst prepared from copper oxide amd 15 
magnesium according to the present 
invention. 

Methyl isobutyl ketone may be used as 
a solvent or as an intermediate. The di- 
isobutyl ketone may also be used for the 20 
same purposes. 

Dated this 5th day of December, 1947. 
BT. P. BAKEB, 
Agent for the Applicants. 
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We, The Disthxehs Company Limitbd, 
a British Company, of 12, Torphichen 
Street, Edinburgh, Soogand, Fhbdekick 

31 WiLLiAK Majob and FnANOis Edwaiu) 
Salt, both British Subjects and both of 
the Company's Research and Develop- 
ment Department, Great Burgh, Epsom, 
Surrej, do. hereby declare the nature of 

W this invention and in what manner the 
same is to be performed, to ho particu- 
laxly described and ascertained in and by 
the following statement : — 
This invention relates to the manufac- 

n tare of methyl-isobui^l ketone from 
acetone. 

Mailhe and de Gbdon have described, in 
Bull. Soo. Chim. 1917 (4) 21 61, that when 
acetone and hydrogen are passed over 

40 metallic nickel at a temperature 0I 300* 
C. a small quantity of niesityl oside is 
produced and, admixed therewith, a stiU 
smaller quantity of methyl-isobuM 
ketone by the partial hy dro^enation of t£.e 

46 mesityl oxide in contact with Ihe nickel. 
• In British Patent Specification No. 
400,384 it IB mentioned tiiat methyl-iso- 
butyl ketone may be produced by iJie con- 
densation of acetone through mesityl 

(0 oxide as an intermediary when a mixture 
of ketones, for instance, acetone, and x>ri- 
mary aliphatic alcohols in conjunction 
with diluting gases, such as hydrogen or 
nitrogen, is passed at temperatures rang- 

66 ing from 150 to ^0"* over a catalyst con- 
sisting t)f aluminium oxide with or with- 
out magnesia or other alkaline earth 
oxides, supplemented by a relatively small 
amonnt of copper and /or silver oir an 

60 oxide or oxides thereof with or without 
the addition of molybdenum trioxide. The 
formation of methyl isobutyl ketone, how- 
ever, is a secondary reacnon and sub- 
ordinated to the production of still 

fl^ higher ketones. As chief product conden* 
sanon products of the ketone with the 
aliphatic alcohol are obtadned, besides 
considerable amounts of polysubstituted 
high boiling point iatones. 

70 When accQrding to British Patent 



Specification No. 326,812 isopropyl alco- 
hol vapours are passed at 200** C. over a 
catalyst made up of tiiorium oxide, copper 
and nickel, methyl isobutyl carblnol 
results as the main product and in excel- t5 
lent yield. Methyl isobutyl ketone is only 
produced as a by-product. 

It is furthermore known through 
British Patent Specification No. 362,204 
tiiat methyl isobutyl ketone can be pro- W 
duced by first converting acetone into di- 
acetone alcohol which is subsequently con- 
verted into mesityl oxide. Yapours of this 
latter substance are then passed with 
excess of hydrogen over a catalyst com- 86 
posed of reduced nickel or copper, 
whereby It is hydrogenated and converted 
into methvl isobutyl ketone. 

Ibrom this it is clear that neither the 
processes wherein methyl isobutyl ketone 90 
IS formed m small quantities as a second- 
a^ by-product, nor the circuitous method 
wherein mesityl oxide is formed from 
acetone as an intermediate, which subse- 
quently IS reduced to methyl-isobutyl 95 
ketone, offers a simple and cheap manner 
of manufacturing* the latter compound on 
a commercial scale. 

It is an object of the present invention 
to provide a process by which methyl-iso- 100 
bu^l ketone results as the main product 
It le anoth^ object to produce this subl 
seance by a simple and easy method; it 
IS a further object to carry through the 
manufacture of said product in a single 106 

yields, so 

that l^e process can be carried out with 
advantage on a commercial scale. 

According to the present invention 
methyl isobutyl ketone is manufactured 110 
by contacting acetone vapours and hydro- 

f^^at a temperature between ISQ" and 
00 q. with a contact material which 
comprises initially mixture of a copper 
compound which w reducible to metallic U» 
copper by the mixture of said reactants * 
at the reaction temperature, with mag- 
nesium o^de and/or magnesium 
hydroxide. The mixture of acetone and 
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hydrogen may be conducted over tlie solid 
contact material or the latter may Le dis- 
persed in a liquid inert medium \rliicfi is 
relatively non-volatile under tLe reaction 
fi conditions. Suitable inert media are for 
instance high, boiling hydrocarbons like 
kerosene or paraffin oil, vegetable oils 
sucK as cotton seed oil, liauid silicones 
and higb boiling poly glycol etkers. 

10 Copper compounds reducible by the 
mixture of the reactants are for instance 
cupric oxide, cuprous oxide and the 
hydroxides of copper. The copper com- 
pound preferably used in the initial con- 

16 tact materisd is oupric h;^droxide and the 
initial contact material is most conveni- 
ently prepared by mixing an aqueous solu- 
tion oiE a water-soluble copper salt such 
as the formate, nitrate or acetate with an 

20 excess of magnesium oxide or hydroxide. 
The magnesium oxide may be prepared 
from precipitated hydroxide or it may be 
calcined magnesium carbonate, either in 
the form of fine powder or of granules, 

25 wliirh latter, when brought into contact 
with the copper solution, are covered and 
impregnated by the copper <:ompound 
formed. The initial mixture may also be 

Prepared by thoroughly mixing the 
ydroxide and /or oxide of magnesium 
with a suitable copper compound such as 
the oxide or hydroxide of copper in the 
dry .state. 

'Wlien the mixture obtained by the 

36 mixinsr of said compounds if necessary 
after fiaving been dried is exposed with- 
out any further treatment to the action 
of a mixture of acetone vapours and 
hydrogen at a temperature between 180" 

10 and 300° C. according to the process of 
this invention the conversion of the ace- 
tone and the formation of methyl isobutyl 
ketone very soon begins. It is preferred, 
however, to give the contact material a 

41 preliminary treatment by heating the 
above mixture or the mixture obtained by 
the interaction of the copper salt and an 
excess of the magnesium compound and 
after removal of the water soluble mag- 

60 nesium salt in a current of hydrogen 
before the contact material is brought 
into contact with the acetone-hydrogen 
mixture. The heat treatment in the cur- 
rent of hydrogen alone may be carried out 

56 at a temperature of between 250** and 
500° C. preferably between 350° and 
450° C. In some cases it was found to be 
advantageous to carry out the heat treat- 
ment innydrogen in two stages, namely, 

60 firstly at a comparatively low temperature 
of about 250° to 300° C. and secondly at 
a temperature of about 400° to 500* C. 
It was found, furthermore, that advan- 
tages, for instance regarding the life or 

66 atstivity of the contact material, may be 



obtained when the mixture of copper 
compound and magnesium compound 
before being heated in a current of hydro- 
§ren, as set out before, is calcined by heat- 
ing the mixture to a temperature between TO 
300° and 500' C. prior to the reduction 
treatment with hydrogen. 

The various treatments with hydrogen 
at the different high temperature ranges 
in the preparation of the catalyst are pre- 76 
ferably carried out for several hours vai-y- 
ing from two to five hours. 

The composition of the catalyst has not 
been established with certainty. It is 
most likely that most of the copper is pre- 60 
sent during the reaction in the form of 
metal and the magnesium in the form of 
its oxide. It has been found, however, that 
even after prolonged runs of the actual 
process there is still some magnesium 66 
hydroxide contained in the contact 
material when magnesium hydroxide was 
present in the initial mixture. 

The^ proportion of copper in the contact 
material to the amount of niagnesium 00 
oxide or magnesium hydroxide contained . 
therein may vary v/ithin wide limits. It 
v/as found that a proportion of 2 to 4% by 
weight of elemental copper in the contact 
material gave very ^ood results. 06 

The preferred temperature range for 
the reaction of the acetone with hydrogen 
in contact with the catalytic material is 
200° to 250° C. and the molecular ratio 
of acetone vapours and hydrogen in the 1*^0 
mixture whicfi is passed over the contact 
material is with advantage about 2 mole- 
cules of acetone to about one molecule of 
hydrogen. TThen such a mixture is passed 
over the contact material prepared as des- 105 
cribsd above, approximately 70 to 75*^0 
of the acetone reacts by condensation and 
hydrogenation in a sinrfe pass. 50 to G0% 
of the acetone cojiveried forms the metliyl 
isobutyl ketone, and 20% is converted 110 
into di-isobutyl ketone. Part of the 
remaining 20 to 30% is converted into 
higher condensation products. Most of 
the acetone which does not react may he 
recoyerd as suoh wliilst a very small j.ro- 116 
portion is converted during the reaction 
into gaseous products such as hydro- 
carbons. 

An increase of the reaction temperature 
beyond the temperature limit of 300° C. 120 
is unfavourable for tlie production of 
methyl isobutyl ketone, since it results in 
increasing the production of hiiyh boiling 
condensation products. 

The process accortling to the invention 125 
may be carried out at atmospheric, sub- 
atmospheric or super atmospheric pres- 
sure. 

An appropriately prepared catalyst has 
been used in the process for more than 100 130 



656,405 g 

hours. When its activity has declined to and hydrosen at a temnerature «f SSO* 

sach an extent that the reaction becomes C. the feed rate of 

unecononucal the catalyst can be revivi- beii^' iZu^ot of at W o1 

fied by subgecting it to a heat treatment moleVhour of hVdro^n The nrad^ eol 

of molecnlar-o.zygen con- lecteA frZ thl'SS.nd toX B^entt |» 

taimng gases audi as air and a subse- hour amounted to 286 erame vMch relw 

''^"'l^'^ ^^-^ unchanged acetone -woe 

treatment in the presence of oxygen is obtained- the rninaiSrlBT. W ful 

10 ca^ied o-^Bl^ee^ about 250'^^ and inTSpoStionl^ n 

n l^'^^^'^fH ^tr^"?-^? i«>W ketone - - - 88 6% 

f Di-is5butyl ketone - . . - 

ferably in frnro stages at about ZSO" 0. and Isopropyl alcohol - . - i'f w 

between 400; to 500" 0. respectively, as Water - ... Ill Mtj 

16 before described. The contact material Eesidue T^"i^ m 

Sy^"^ substantiaUy its previous ^ Th^Peroentage of aceton; wave® 

The following examples illustrate the /<>• • 

mannOT in which the invention may be Exampub 3 

aO earned out. A =axture prepared by mixing calcined 

A solution of ^gims of cupric S s'Xtt^^^terTwet'Z^^^^ " 

nitaate tri-hydrate in 700 cc. of water Vas material, WTrafter 1^. heated ifa 

added to a stinred suspension of 176 grams current of air for 1 how at m'n Vbl 

26 light magneEaum ox^de in 3.5 Ktrea of material then «,ntained 2l9% b^ 

cold water. The r^ulting pale -blue pre- of copper calculated as m^tel Iq M o„ 

oipitate was Mtered waSied with water it wa^ passed into a Srtwl tub^^d 

«^d dried below .100' 0. The cake was heated to a temperatwe of Ho' G A 

''"^Tr^ixture of copper hyd^^^^^^^^ Ste*t dT^Kl^l g^S'^pri 96 

T^^r^fri^^^^^ ^^""^ obtained con. over this contact matSSfat 280- §296 

tained 2.27% of copper, cal.culated as prams of condensate wcto ooUioted 

copper metal. 300 cc. of the dried mixture Between the second ^d sOTMith 

S^nte*,"' 5 "^^^ ^^^'^^Y- . ^* This SntTiied 158 of 

tt^if ^m'''n^^l^'^^^-^''^'''^^^^T acetone and the reSng lOO 

ture ofSOO 0. whilst a mixture consist- mixture had the following oom3 

ing of acetone vapours and hydrogen in tion:.— """is t-omjjoBi 

the molecular proportion of 2:1 was Methyl isobutyl ketone - - - B9 5% 

40 passed through the tube, the acetone rate Di-isobutyl ketone - . . . li'nvi 

being 80 cc. of liquid and the hydrogen Isopropvl alcohol . i^kw 

*ate 11 4 litres fc) per hour?^ Ihe MeLyKoW cLblnol . I ^lio^ "6 

product collected from the second to Water . . . . 

sevfflith hour of the run was distilled and Residue " ii 9^ ■ 

« yielded 226 grams of unchanged acetone. The percentage of acetone oonverted 

The remainder was found to have the fol- Was 45.4. ^ *»tsi«ne oonvortett 

lowing composition, in percen'toges by '■^^ 

Methyl isobutyl ketone . . . 23.6% 300 cc. of a mixture prepared as d«. 

SO Mesityloxide - . 19.8% cribed in Example 3 Mif heatedt^i^ 

Jteop^pyl alcohol .... m% 0-f-ltour^reJX^^^^ 

^^if 20.6% tion tube and treated at 600' 0. for two iifi 

Besidue - . . . - - - 24^% Ws in a stream of 0 75 mole /hoL of 

6S was to 260 C. a mixture of acetone vapom 

EXAMPLB 2. and hydrogen in the described ratio of 

A mixture of cpppex hydroxide and Example 2 was passed at 250' 0 ovrar the ion 

magnesinm hydroxide prepared as. des- catalyst for seven hours. 328 g^^of a 

cnbed m Example 1 and containing product were collected bptwPBT, +i!r«.„ j 

60 2.62% by weight of ooppw, calculated J and seventh hS^wSh yteftV"^ 

copper metal, was treated k a stream of of unchanged acetra.e Th« rf™ 

0,f5 mole/hour of hydiosen for 4 hours had the Ewiag comnositioT,"'^ 

«t250;y,lol]cwed^3 EauiBat^O' 0. Methyl isob^! kS - - -."45 4% 

Over 800 CO. of this contact matenal was Di-isobutyl ketone - u'tv 

65 oondticted a miztore of acetone vapour Methyl isobulyl oarbinol - I 18% 
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Isopropyl alcohol - - - - 7.2% 

Water 19.9% 

liesidue - 14.2% 

The percentage of acetone converted 
S was 52.5. 

Example 5. 
The same catalyst as used in Example 
4 was used for further conversions diinng 
79 hours, when its activity showed a con- 
10 siderable slowing down. It was regener- 
ated by passing air oveir the bed for 5 
hours at oOU" C. at the rate of 75 litres 
per hour ^NTP;. Subsequently, hydrogen 
at flie rate of 0.75 moles per hour was 
IS passed for 2 hours at 500*" C, thereover. 
The contact material was then cooled in 
bydrogen to 250/ C. and used for a fur* 
ther reaction with acetone vapours and 
hydrogen, as described in Example 4. The 
20 product collected in the period from the 
second to seventh hour amounted to 263 
grams, which contained 96 grams of 
unchsmged acetone. The remainder had 
the following composition: — 
S6 Methyl isobutyl ketone - - - 35.4% 
Di-isobutyl ketone - - - - 12.0% 
Methyl isobutyl carbinol ' - - 2.2% 
Isopropyl alcohol - - - - 7.4% 
Water 20.3% 

80 aesidue 22.7% 

The percentage of acetone converted 

was 62.6. 

Fiom the above examples it can be seen 
that production of methyl isobutyl ketone 

81 per hour per litre of cat-alyst may amount 
to as much as 55 grams. 

When a mixture of acetone vapours and 
hydrogen similar to that used in the.above 
examples was passed over mixture of 

40 elemental copper and aluminium oxide 
under the same conditions as stated 
above, a slightly higher conversion of 
acetone was obtained hut with greatly 
diminished production of methyl isobutyl 

41 ketone. In addition, considerable amounts 
of hydrocarbons and condensation pro- 
ducts of higher molecular weight were 
produced with much larger quantities of 
methyl isobutyl carbinol. The composi- 

10 tion of the product calculated on an ace- 
tone-free basis was as follows : — 

Methyl isobutyl ketone - - - 11,0% 
Di-isobutyl ketone - - - - 12.0% 
Methyl isobutyl carbinol - - 13.0% 

85 Higher condensation products 19.0% 
Liquid hydrocarbons - - - 7.0% 
Condensed gaseous products - 7.0% 
Water -------- 31.0% 

The cataljrst containing elemental copper 

80 aud aluminium oxide gave a rate of pro- 
duction of methyl isobutyl ketone of only 
12 grams per hour per litre of catalyst 
compared with a value of up to 55 grams 
quoted above from the catalyst according 

81 to the present invention. 



In tests performed with a separate- 
nickel-magnesia catalyst a total conver- 
sion of acetone amounted to only 45 to 
50% of that obtained when the catalyst 
consisted initially of copper oxide in 70 
admixture with magnesium oxide and / or 
hydroxide. 

Methyl isobulyl ketone may be used as 
solvent or as an intermediate. The di- 
isobutyl ketone may also be used for the Tl 
same purpose. 

In British Patent No. 41U,148 there is 
described a process for the hydrogena- 
tion of organic compounds in the liquid 
phase by means of catalysts which com- 88 
l)rise oxides of cojiper and chromium 
which also contain oxides of alkali metals 
and/or of alkaliiLe earth metals, amongst 
which magnesium is specified. When 
acetone is subjected to the claimed treat- 85 
ment isopropyl alcohol is obtained 
whereas isobutyl methyl ketone yields 2- 
methyl-pentanol-4. In contrast, the pre- 
sent invention deals with the hydrogena- _ 
tion in the vapour phase with the aid of 80 
a catalyst which contains only copper 
oxide as heavy metal compound.^ 

Having now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to 95 
be performed, we declare that what we 
claim is:«— 

1. Process for the manufacture of 
methyl isobutyl ketone which comprises 
contacting acetone vapours and hydrogen lOO 
at a temperature between 180* and 300" 

C.^ with a contact material comprising 
initially a mixture of a copper compoiind, 
which IS reducible to metallic copper by 
the mixture of said reactants at the reac- [05 
tion temperature, with magnesium oxide 
and/or magnesium hydroxide. 

2. Process according to claim 1, wherein 
the copper compound is cupric hydroxide. 

3. Modification of the process accoz-diug nc 
to claims 1 or 2, wherein the contact 
material has been subjected to a prelimi- 
nary reduction by heat treatment in the 
presence of hydrogen, 

4. Process according to claim 3, Hfi 
wherein the reduction treatment is car- 
ried out at a temperature between 250** 
and 500" C. 

5. Process according to claim 3 or 4, 
wherein the initial contact material is cal- ISIO 
cined at a temperature between 300° and 
500** C. prior to the reduction treatment 
with hydrogen. 

6. Process according to any one of the 
preceding claims, wherein the tempera- 125 
ture at which the acetone and hydrogen 
are brought in contact with the contact 
material is between 200** and 250° C. 

7. Process according to any of the pre- 
ceding claims, wherein the acetone and 118 
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hydrogen are applied m a molecular ratio 
of two to one. 

8. Process according to claims 3 and 4, 
wherein the contact material is prepared 

6 by mixing an aqueous solution of a copper 
salt with an excess of magnesiupo. oxicle, 
^removing 'the ^ater-soluole magnesium 
salts, drying the mixture containing 
copper hydroxide and magnesium 

10 hydroxide thus obtained and subjecting it 
to the reduction treatment in the presence 
of hydrogen. 

9. Process for the preparation of methyl 
isobutyl ketone according to claim 3, in 

16 which the contact material is prepared 
by heating a mixture containing copper 
oxide^ magnesium oxide and /or mag- 
nesium hydroxide in the presence of 



hydrogen to a temperature of between 
250' and 500" C. SO 

10. Process according to any of the pre- 
ceding claims in which the catalyst is 
revivified after use by heating it m the 
presence of molecular oxygen containing 
gases at a temperature between 250° and 26 
500" C. 

11. Process for the manufacture of 
methyl isobutyl ketone as described in 
Examples 1, 2, 3, 4 or 5. 

12. Methyl isobutyl ketone when pro- 80 
duced by a process as claimed in any of • 
claims 1—11. 

Dated this 7th day of December, 1948. 
N. F. BAKEE, 
Agent for the Applioant&. 
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